Experimental Section

General Information
Unless stated otherwise, all reactions were carried out in flame-dried glassware under a dry argon atmosphere. All solvents were purified and dried according to standard methods prior to use.
1 H, 13 C and 19 F NMR spectra were recorded on a NMR instrument (400 MHz, 100 MHz and 376 MHz respectively). Data for 1 H NMR are recorded as follows: chemical shift (δ, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet or unresolved, br = broad singlet, coupling constant (s) in Hz, integration). Data for 13 C NMR are reported in terms of chemical shift (δ, ppm).
Experimental Procedure and Characterization
1.2.1 General procedure for the preparation of 3-substituted tetrahydro-2H-pyran-2-ones 1a-1d,1f 1 To a solution of diisopropylamine (3.1 mL, 22 mmol) in THF (10 mL) was added BuLi (14 mL, 22.4 mmol, 1.6 M in THF) at -78 °C. After being stirred for 0.5 h, tetrahydro-2H-pyran-2-one (20 mmol in 15 mL THF) was added dropwise. After being stirred for 0.5 h, RX (X=Br or I) (20 mmol) and Hexamethylphosphoric triamide in THF (10 mL) were added to the reaction mixture dropwise. The solution was gradually warmed up to 0 ℃. After reaction completion (monitored by TLC), the reaction mixture was quenched by NH 4 Cl (saturated aq., 10.0 mL) and extracted with ethyl ester (3 × 20 mL). The combined organic layer was washed with NaCl (saturated aq.) and dried (Na 2 SO 4 ), then the solvent was removed under reduced pressure. The residue was purified by column chromatography (silica gel) to afford 2-monosubstituted indolin-3-ones 1a-1d, 1f.
3-Benzyltetrahydro-2H-pyran-2-one (1a)
Yield 23.97, 37.11, 41.44, 68.48, 126.44, 128.46, 129.11, 138.87, 174 .03.
3-Ethyltetrahydro-2H-pyran-2-one (1b)
Yield: 1.33 g (52%)； 1 H NMR (400 MHz, CDCl 3 ): δ 0.94 (t, J = 7.6 Hz, 3H), 116.5, 122.8, 127.2, 127.9, 128.1, 151.7, 171.5. 1.2.2 Procedure for the preparation of 3-phenyltetrahydro-2H-pyran-2-one 1e.
To a solution of 2-phenylacetic acid (16 mmol) in THF (40 mL) was added BuLi (20 mL, 32 mmol, 1.6 M in hexane) at -60 °C slowly. Then the solution was gradually warmed up to 0 °C and being stirred for 2 h, then 1-bromo-3-chloropropane in THF (10 mL) was added. After that the solution was warmed up to room temperature, 18 h later, the reaction mixture was quenched by HCl (1M) and washed with NaOH (1M), then acidified by HCl and extracted with ethyl acetate. The combined organic layer was dried (Na 2 SO 4 ) and the solvent was removed under reduced pressure. The residue was used to the next step directly.
To the solution of crude residue in THF (50 mL) was added DBU (25 mmol), the solution was warmed up to 60 °C and being stirred for 18 h, then the solvent was removed under reduced pressure, the residue was purified by column chromatography (silica gel) to afford 3-phenyltetrahydro-2H-pyran-2-one 1e.
3-phenyltetrahydro-2H-pyran-2-one (1e)
Yield 
